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PATENT 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In the Application of: 



FRANKE ET AL . 



CASE NO. : 



FA1010 US PCT 



APPLICATION NO. : 



UNKNOWN 



GROUP ART UNIT: 



FILED: 



CONCURRENTLY HEREWITH 



EXAMINER: 



FOR: PROCESS FOR THE DECORATIVE DESIGN 
OF A LACQUERED SUBSTRATE SURFACE 



PRELIMINARY AMENDMENT 



Assistant Commissioner for Patents 
Washington, DC 20231 



Sir: 



Before examination of the above-referenced application, 
please amend the application as follows: 

IN THE SPECIFICATION : 

Please replace the paragraph beginning at page 1, line 6 
with the following: 
Field of the Invention: 

The invention relates to a process for the decorative design of 
a lacquered substrate surface and also to the substrates 
obtained in accordance with the process. The process according 
to the invention may find application, in particular, in the 
decorative surface design of vehicle bodies, of the components 
thereof and also of vehicle parts. 

Please replace the paragraph beginning at page 1, line 14 
with the following: 
Background of the Invention: 

Diverse examples of decorative surface designs are known, in 
particular, from the domain of automobile lacquering. These 
include, for example, individual lacquer finishes, for example, 
effect-producing lacquer finishes, lacquer finishes in special 
colour tones or lacquer finishes in the form of images, 
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patterns or ornaments, but also the application of 
appropriately designed adhesive films. 

Please replace the paragraph beginning at page 1, line 29 
with the following: 
Summary of the Invention: 

The object of the invention is the provision of a process for 
the decorative design of a lacquered substrate surface. In 
this connection the process is to permit the generation of 
unique and impressive decorative effects, for example in the 
domain of the lacquering of goods that are manufactured 
industrially or by handicraft, such as, for example, sports 
equipment, instrument casings, and in particular in the domain 
of vehicle lacquering and vehicle-part lacquering. It has been 
shown that this object can be achieved by coating layer that 
are not yet cured, these are cured by high-energy radiation, in 
particular photochemically . 

Please replace the paragraph beginning at page 4, line 6 
with the following: 

Detailed Description of the Invention: 

Without giving a binding explanation, it is assumed by way of 
theoretical clarification that the decorative effect, rising 
for the observer, of the surfaces that have been designed using 
the process according to the invention arises substantially as 
a result of diffraction of light and interference on the 
structures which are generated by means of the embossing dies 
in the surface of the coating layer which is generated from the 
curable coating agent. For the observer the places that are 
provided with the embossing dies during the at least partial 
curing give rise to differing optical effects, depending on the 
viewing angle; the observer perceives these effects as 
decorative elements . 
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IN THE CLAIMS : 

Please replace claims 1-10 with the following replacement 
claims : 

1. (Amended) A process for the decorative design of a 
substrate surface, comprising: 

(a) applying a curable coating agent onto the substrate 
surface to be decorated to form an uncured coating layer, 

(b) pressing one or more embossing dies exhibiting a 
relief having amplitude maxima that are spaced from one 
another in the range from 100 to 20,000 nm into the 
uncured coating layer at [the] a place or places to be 
decorated to form one or more regions that are covered by 
the one or more embossing dies, 

(c) at least partially curing the regions that are covered 
by the one or more embossing dies, 

(d) removing the one or more embossing dies and 

(e) curing the at least partially cured regions if 
necessary to completely cure the at least partially cured 
regions . 

>. (Amended) The process according to Claim 1, wherein said 
coating agent is capable of being cured by irradiation 
with high-energy radiation, wherein said one or more 
embossing dies are partially or totally translucent in 
respect of the high-energy radiation, wherein in step (c) 
the regions that are covered by the one or more embossing 
dies are irradiated through the one or more embossing dies 
with high-energy radiation, and wherein said curing in 
step (e) is by high-energy radiation. 

(Amended) The process according to Claim 2, wherein said 
coating agent is capable of being cured by irradiation 
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with light and said at least partial curing is effected by 
irradiation with light. 

4. (Amended) The process according to Claim 3, wherein said 
irradiation is effected with light having a wavelength 
from 180 to 1,000 nm. 

5. (Amended) The process according to Claim 1, wherein said 
coating agent is capable of being cured by thermal means, 
and wherein said at least partially curing of step (c) and 
said curing of step (e) are thermal. 

6. (Amended) The process according to claim 1, wherein a 
transparent coating layer is applied before or after step 
(e) . 

7. (Amended) The process according to claim 1, wherein a 
transparent film is applied after step (e) . 

8. (Amended) The process according to claim 1, that is 
implemented for the decoration or inscription of motor 
vehicles or parts thereof. 

9. (Amended) A substrate with a decorative surface or partial 
surface, formed by a process comprising: 

(a) applying a curable coating agent onto the substrate 
surface to be decorated to form an uncured coating layer, 

(b) pressing one or more embossing dies exhibiting a 
relief having amplitude maxima that are spaced from one 
another in the range from 100 to 20,000 nm into the 
uncured coating layer at a place or places to be decorated 
to form one or more regions that are covered by the one or 
more embossing dies, 
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(c) at least partially curing the regions that are covered 
by the one or more embossing dies, 

(d) removing the one or more embossing dies, and 

(e) curing the at least partially cured regions if 
necessary to completely cure the at least partially cured 
regions . 

10. (Amended) The substrate according to Claim 9, that is a 
motor vehicle or a part thereof. 

REMARKS 

It is respectfully requested that the amendments above be 
entered before examination of the application. Upon entry of 
this amendment, the claims pending in this application are 
claims 1-10. 

In view of the foregoing, allowance of the above- 
referenced application is respectfully requested. 



Respectfully sub mitted, 




ATTORNEY FOR APPLICANTS 
REGISTRATION NO. 36,087 
TELEPHONE: (302) 992-223 6 
FACSIMILE: (302) 992-2533 



Dated: 16 May 2001 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 



In showing the changes, deleted material is shown with 
brackets, and inserted material is shown as double underlining. 

IN THE SPECIFICATION: 

Please replace the paragraph beginning at page 1, line 6 
with the following: 
Field of the Invention: 

The invention relates to a process for the decorative design of 
a lacquered substrate surface and also to the substrates 
obtained in accordance with the process. The process according 
to the invention may find application, in particular, in the 
decorative surface design of vehicle bodies, of the components 
thereof and also of vehicle parts. 

Please replace the paragraph beginning at page 1, line 14 
with the following: 
Background of the Invention: 

Diverse examples of decorative surface designs are known, in 
particular, from the domain of automobile lacquering. These 
include, for example, individual lacquer finishes, for example, 
effect-producing lacquer finishes, lacquer finishes in special 
colour tones or lacquer finishes in the form of images, 
patterns or ornaments, but also the application of 
appropriately designed adhesive films. 

Please replace the paragraph beginning at page 1, line 29 
with the following: 
Summary of the Invention: 

The object of the invention is the provision of a process for 
the decorative design of a lacquered substrate surface. In 
this connection the process is to permit the generation of 
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unique and impressive decorative effects, for example in the 
domain of the lacquering of goods that are manufactured 
industrially or by handicraft, such as, for example, sports 
equipment, instrument casings, and in particular in the domain 
of vehicle lacquering and vehicle-part lacquering. It has been 
shown that this object can be achieved by coating layer that 
are not yet cured, these are cured by high-energy radiation, in 
particular photochemically . 

Please replace the paragraph beginning at page 4, line 6 
with the following: 

Detailed Description of the Invention: 

Without giving a binding explanation, it is assumed by way of 
theoretical clarification that the decorative effect, rising 
for the observer, of the surfaces that have been designed using 
the process according to the invention arises substantially as 
a result of diffraction of light and interference on the 
structures which are generated by means of the embossing dies 
in the surface of the coating layer which is generated from the 
curable coating agent. For the observer the places that are 
provided with the embossing dies during the at least partial 
curing give rise to differing optical effects, depending on the 
viewing angle; the observer perceives these effects as 
decorative elements . 

IN THE CLAIMS: 

1. (Amended) A [P] process for the decorative design of a 
substrate surface, [characterised in that] comprising: 
(a) applying a curable coating agent [is applied] onto the 
substrate surface to be decorated to form an uncured 
coating layer, 

(k), [and] pressing one or more embossing dies [is/are 
pressed, in each case with its/their side] exhibiting a 
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relief [characterised by] having amplitude maxima that are 
spaced from one another in the range from 100 to 20,000 
nm[,] into the uncured coating layer at [the] a place or 
places to be decorated to form one or more regions that 
are covered by the one or more embossing dies , 

(c) at least partially curing [whereupon at least] the 
regions that are covered by the one or more embossing [die 
or] dies [are at least partially cured] , 

(d) removing [thereafter] the one or more embossing [die 
or] dies [is/are removed] and [ , 

in case places are present in the coating layer that are 
not yet cured, these are completely cured] 

(e) curing the at least partially cured regions if 
necessary to completely cure the at least partially cured 
region s . 

2. (Amended) [P] The p rocess according to Claim 1, 

[characterised in that] wherein [use is made of a] said 
coating agent [which] is capable of being cured by 
irradiation with high-energy radiation [and of] , wherein 
said one or more embossing dies [which] are partially or 
totally translucent in respect of the high-energy 
radiation, [whereupon at least] wherein in step (c) the 
regions that are covered by the one or more embossing [die 
or] dies are irradiated through the one or more embossing 
[die or] dies with high-energy radiation^ and [thereafter 
the embossing die or dies is/are removed and, in case 
places are present in the coating layer that are not yet 
cured, these are completely cured] wherein said curing in 
step (e) is by high-energy radiation. 



3. 



(Amended) [P] The p rocess according to Claim 2, 
[characterised in that use is made of a] wherein said 
coating agent [which] is capable of being cured by 
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irradiation with light and said at least partia l curing is 
effected by irradiation with light. 

4. (Amended) [P] The p rocess according to Claim 3, 
[characterised in that] wherein said irradiation is 
effected with light having a wavelength from 180 to 1,000 
nm. 

5. (Amended) [P] The p rocess according to Claim 1, 
[characterised in that use is made of a] wherein said 
coating agent [which] is capable of being cured by thermal 
means, and wherein said [at least the regions that are 
covered by the embossing die or dies are] at least 
partially [cured thermally, and thereafter the embossing 
die or dies are removed and, in case places are present in 
the coating layer that are not yet cured, these are 
completely cured] curing of step (c) and said curing of 
step (e) are thermal [ly] . 

6. (Amended) [P] The p rocess according to [one of the 
preceding] claim[s] 1, [characterised in that] wherein a 
transparent coating layer is applied before or after [the 
complete curing] step (e ) . 

7. (Amended) [P] The p rocess according to [one of the 
preceding] claimfs] l r [characterised in that] wherei n a 
transparent film is applied after [the complete curing] 
step (e) . 

8. (Amended) [P] The p rocess according to [one of the 
preceding] claimfs] 1, [characterised in that it] that is 
implemented for the decoration or inscription of motor 
vehicles or parts thereof. 
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9. (Amended) [S] A s ubstrate with a decorative surface or 
partial surface, [obtained in accordance with the process 
of one of Claims 1 to 8] formed by a process comprising : 

(a) applying a curable coating agent onto the substrate 
surface to be decorated to form an uncured coating layer, 

( b) pressing one or more embossing dies exhibiting a 
relief having amplitude maxima that are spaced from one 
another in the range from 100 to 20,000 nm into the 
uncured coating layer at a place or places to be decorated 
to form one or more regions that are covered by the o ne or 
more embossing dies, 

J^c) at least partially curing the regions that are covered 
by the one or more embossing dies, 

(d) removing the one or more e mbossi ng dies, and 

(e) curing the at least partially cured regions if 
necessary to completely cure the at least partially cured 
regions . 

10. (Amended) [S] The s ubstrate according to Claim 9, [wherein 
it] that is a motor vehicle or a part[s] thereof. 
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Process for the decorative design of a lacquered substrate 
surface 

5 

The invention relates to a process for the decorative 
design of a lacquered substrate surface and also to the 
substrates obtained in accordance with the process. The 
process according to the invention may find application, in 
10 particular, in the decorative surface design of vehicle 
bodies, of the components thereof and also of vehicle 
parts . 

Diverse examples of decorative surface designs are known, 
15 in particular, from the domain of automobile lacquering. 
These include, for example, individual lacquer finishes, 
for example effect-producing lacquer finishes, lacquer 
finishes in special colour tones or lacquer finishes in the 
form of images, patterns or ornaments, but also the 
20 application of appropriately designed adhesive films. 

DE-C-196 13 383 describes a shaping punch with which 
microstructures can be applied onto objects. For example, 
microstructures for generating a destructive interference 

2 5 can be impressed into a lacquer layer which has been 

applied onto a television picture tube for the purpose of 
eliminating reflection. 

The object of the invention is the provision of a process 
30 for the decorative design of a lacquered substrate surface. 
In this connection the process is to permit the generation 
of unique and impressive decorative effects, for example in 
the domain of the lacquering of goods that are manufactured 
industrially or by handicraft, such as, for example, sports 

3 5 equipment, instrument casings, and in particular in the 

domain of vehicle lacquering and vehicle-part lacquering. 
It has been shown that this object can be achieved by 
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virtue of the process for the decorative design of a 
substrate surface, which constitutes a subject of the 
invention and which is characterised in that a curable 
coating agent is applied onto the substrate surface and one 
5 or more embossing dies are pressed, in each case with their 
side exhibiting a relief characterised by amplitude maxima 
that are spaced from one another in the range from 10 0 to 
20,000 nm, into the uncured coating layer at the place or 
places to be decorated, whereupon at least the regions that 
10 are covered by the embossing die or dies are at least 
partially cured, thereafter the embossing die or dies 
is/are removed and, in case places are present in the 
coating layer that are not yet cured, these are completely 
cured. 

15 

The process can be implemented with coating agents that are 
capable of being cured by high-energy radiation such as 
light and/or that are capable of being cured thermally, 
whereby curing may be effected by irradiation and/or 
20 thermally. 

Accordingly, a first, preferred embodiment of the invention 
relates to a process for the decorative design of a 
substrate surface, which is characterised in that a coating 

25 agent which is capable of being cured by irradiation with 
high-energy radiation, e.g. with light, is applied onto the 
substrate surface and one or more partially or totally 
translucent embossing dies is/are pressed, in each case 
with its/their side exhibiting a relief characterised by 

3 0 amplitude maxima that are spaced from one another in the 

range from 100 to 20,000 nm, into the uncured coating layer 
at the place or places to be decorated, whereupon at least 
the regions that are covered by the embossing die or dies 
are irradiated through the embossing die or dies with high- 

35 energy radiation, e.g. with light having a wavelength from 
180 to 1,000 nm, thereafter the embossing die or dies 
is/are removed and, in case places are present in the 
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coating layer that are not yet cured, these are cured by 
high-energy radiation, in particular photochemically . 

A second embodiment of the invention is a process for the 
5 decorative design of a substrate surface, characterised in 
that a coating agent which is capable of being cured by 
thermal means is applied onto the substrate surface and one 
or more embossing dies is/are pressed, in each case with 
its/their side exhibiting a relief characterised by 

10 amplitude maxima that are spaced from one another in the 

range from 100 to 20,000 nm, into the uncured coating layer 
at the place or places to be decorated, whereupon at least 
the regions that are covered by the embossing die or dies 
are at least partially cured thermally, thereafter the 

15 embossing die or dies is/are removed and, in case places 
are present in the coating layer that are not yet cured, 
these are completely cured thermally. 

It is to be understood that the first, preferred embodiment 

2 0 and the second embodiment which are described above can 
also be combined with one another to create further 
embodiments by appropriate coating agents which are 
suitable for this purpose being used and, for example, a) 
being firstly cured photochemically and, after removal of 

25 the embossing dies, places that are not yet cured being 

cured thermally, optionally in addition photochemically or 
b) being firstly cured thermally and, after removal of the 
embossing dies, places that are not yet cured being cured 
photochemically, optionally in addition thermally or c) 

30 being firstly cured photochemically and thermally and, 
after removal of the embossing dies, places possibly 
present that are not yet cured being cured photochemically 
and/or thermally. If photochemical and thermal curing are 
utilised in one process step, combined with one another, 

35 this may be undertaken in sequence or simultaneously. 

Hereinafter, for the purpose of simplification with respect 
to the embossing die or dies and the place or places to be 



decorated, the plural will be used in each case. At this 
point it should be pointed out that the expression "place 
or places to be decorated" also includes the special case 
of a substrate surface to be decorated over its full area. 

Without giving a binding explanation, it is assumed by way 
of theoretical clarification that the decorative effect, 
arising for the observer, of the surfaces that have been 
designed using the process according to the invention 
arises substantially as a result of diffraction of light 
and interference on the structures which are generated by 
means of the embossing dies in the surface of the coating 
layer which is generated from the curable coating agent. 
For the observer the places that are provided with the 
embossing dies during the at least partial curing give rise 
to differing optical effects, depending on the viewing 
angle; the observer perceives these effects as decorative 
elements . 

The process according to the invention is suitable for the 
decorative design of a coating layer, for example on 
industrially manufactured goods such as, e.g., cladding 
panels, furniture, instrument casings, household 
appliances, sports equipment, e.g. skis, surfboards, in 
particular automobile bodies and the components 

thereof as well as vehicle parts generally. For example, 
in the case of the coating layer to be decoratively 
designed it may be a question of a single -layer lacquer or 
of a coating layer which is visible to the observer and 
which is applied within the scope of a multilayer 
lacquering. The goods that are provided with the coating 
layer may themselves be made for example of wood, glass, but in particular of metal 
or plastic and optionally already be prelayered with one or more lacquer layers. 

The curable coating agents that are used in the process 
according to the invention are not subject to any 
restriction; it may be a question of all conventional 
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coating agents, which may be aqueous, diluted with solvents 
or free of solvents and water. They may also be 
pulverulent . 

5 In the case of the first, preferred embodiment of the 

process according to the invention, use is made of coating 
agents that are capable of being completely cured by 
irradiation with high-energy radiation, e.g. with light. 
They are not subject to any restriction, they may be 

10 aqueous, diluted with solvents or preferably free of 

solvents and water. In the case of the coating agents that 
are capable of being completely cured by irradiation with 
light it is a question, in particular, of the cationically 
and/or radically curing coating agents which are known to a 

15 person skilled in the art.' Radically curing coating agents 
are preferred. In the course of the influence of high- 
energy radiation on coating layers which have been applied 
from these coating agents, radicals arise in the coating 
layers which trigger a cross-linking of the coating layers 

20 by radical polymerisation of olefinic double bonds. 

The preferred, radically curing coating agents contain 
prepolymers, such as polymers or oligomers, which exhibit 
radically polymerisable olefinic double bonds, in 
25 particular in the form of (meth) acryloyl groups in the 
molecule. The prepolymers may be present in combination 
with conventional reactive diluents - i.e. reactive liquid 
monomers . 



Examples of prepolymers or oligomers are (meth) acrylic- 
functional (meth) acrylic copolymers, epoxy resin 
(meth)acrylates, polyester (meth) acrylates, polyether 
(meth)acrylates, polyurethane (meth) acrylates , unsaturated 
polyesters, unsaturated polyurethanes or silicone 
(meth) acrylates with number -average molecular masses (Mn) 
preferably in the range from 200 to 10,000, in particularly 
preferred manner from 500 to 3,000 and with, on average, 2 



to 20, preferably 3 to 10, radically polymerisable, 
olefinic double bonds per molecule. 



If use is made of reactive diluents, they are employed in 
amounts from 1 to 50 wt.%, preferably from 5 to 30 wt.%, 
relative to the total weight of prepolymers and reactive 
diluents. It is a question of low-molecular, defined 
compounds which may be mono-unsaturated, di -unsaturated or 
polyunsaturated. Examples of such reactive diluents are: 
(meth) acrylic acid and the esters thereof, maleic acid and 
the half-esters thereof, vinyl acetate, vinyl ether, 
substituted vinyl ureas, ethylene glycol di (meth) acrylate , 
propylene glycol di (meth) acrylate, 1,3- and 1, 4-butanediol 
di (meth) acrylate, vinyl (meth) acrylate, allyl 
(meth) acrylate, glycerol tri (meth) acrylate, glycerol 
di (meth) acrylate , glycerol mono (meth) acrylate , 
trimethylolpropane tri (meth) acrylate , trimethylolpropane 
di (meth) acrylate , trimethylolpropane mono (meth) acrylate , 
styrene, vinyltoluene, divinylbenzene, pentaerythritol 
tri (meth) acrylate, pentaerythritol tetra (meth) acrylate , 
dipropylene glycol di (meth) acrylate, tripropylene glycol 
di (meth) acrylate, hexanediol di (meth) acrylate, as well as 
mixtures thereof. 

The preferred, radically curing coating agents may contain 
conventional photo-initiators, e.g. in amounts from 0.1 to 
5 wt.%, preferably from 0.5 to 3 wt.%, relative to the sum 
of radically polymerisable prepolymers, reactive diluents 
and photo- initiators. Examples of photo- initiators are 
benzoin and benzoin derivatives, acetophenone and 
acetophenone derivatives, e.g. 2 , 2-diacetoxyacetophenone, 
benzophenone and benzophenone derivatives, thioxanthone and 
thioxanthone derivatives, anthraquinone , 1- 
benzoylcyclohexanol, organophosphoric compounds such as, 
e.g., acyl phosphine oxides. The photo- initiators may be 
employed on their own or in combination. In addition, 
further synergistic components, e.g. tertiary amines, may 
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be employed. 

In the case of the second embodiment the thermally curable 
coating agents may contain conventional binding-agent 
5 systems that are capable of being cured by addition 

reactions and/or condensation reactions and/or by radical 
or cationic polymerisation and that, optionally in 
addition, are physically drying. In the case of the 
addition reactions and/or condensation reactions in the 

10 aforementioned sense it is a question of lacquer- chemistry 
cross-linking reactions which are known to a person skilled 
in the art, such as, for example, the ring-opening addition 
of an epoxide group onto a carboxyl group accompanied by 
formation of an ester group and a hydroxyl group, the 

15 addition of a hydroxyl group onto an isocyanate group 

accompanied by formation of a urethane group, the reaction 
of a hydroxyl group with a blocked isocyanate group 
accompanied by formation of a urethane group and 
elimination of the blocking agent, the reaction of a 

2 0 hydroxyl group with an N-methylol group accompanied by 

elimination of water, the reaction of a hydroxyl group with 
an N-methylol ether group accompanied by elimination of the 
etherif ication alcohol, the transesterif ication reaction of 
a hydroxyl group with an ester group accompanied by 

25 elimination of the esterif ication alcohol, the 

transurethanation reaction of a hydroxyl group with a 
carbamate group accompanied by elimination of alcohol, the 
reaction of a carbamate group with an N-methylol ether 
group accompanied by elimination of the etherif ication 

30 alcohol. 

If a combination of photochemical and thermal curing is to 
be effected, then the coating agents which in themselves 
are capable of being cured by irradiation with light, 
35 according to a radical mechanism, may additionally contain, 
besides the photo-initiators, conventional radical 
initiators that are capable of being activated thermally 
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and that, starting from 40 to 120°C, for example, are able 
to form radicals. Examples of thermolabile radical 
initiators are: organic peroxides, organic azo compounds or 
C-C cleaving initiators. The preferred amounts required 
5 are between 0.1 to 5 wt.%, relative to the sum of radically 
polymerisable prepolymers, reactive diluents and radical 
initiators . 

A further possible way of combining photochemical and 
thermal curing consists in making use of coating agents 
which are only capable of being partially cured by 
irradiation with light and which contain a mixture 
consisting of, for example, 50 to 99 wt.% of a bonding- 
agent system that is capable of being cured by irradiation 
with light and 1 to 50 wt.% of a binding-agent system that 
is capable of being cured by addition reactions and/or 
condensation reactions and that, optionally in addition, is 
physically drying, whereby the wt.% figures refer in each 
case to the solids and make up 100 wt.%, and/or in making 
use of binding-agent systems which in themselves are 
capable of being cured by irradiation with light and which 
exhibit additional groups that are capable of cross-linking 
as a result of addition reactions and/or condensation 
reactions. Examples of addition reactions and/or 
condensation reactions are those already mentioned above. 

The curable coating agents that are used in the process 
according to the invention may be pigmented or coloured- 
transparent or colourless-transparent. It is preferably a 
3 0 question of colourless clear lacquers or of colour- 
imparting and/or effect- imparting coating agents, e.g. 
basecoat lacquers . 

The coating agents may be applied by conventional methods, 
3 5 for example by spray application, onto the substrates to be 
decorated. Application may be effected onto the entire 
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15 



20 



25 



substrate surface or onto one or more partial areas thereof 
or only onto the points of the substrate surface to be 
decorated, for example to a dry-layer thickness from 5 to 

250 jam. 

After the application and a flash-off phase or fusion phase 
which is optionally provided, the embossing dies are 
pressed, in each case with their side exhibiting a relief 
characterised by amplitude maxima that are spaced from one 
another in the range from 100 to 20, 000 nm, preferably from 
800 to 20,000 nm, into the uncured coating layer at the 
places to be decorated. 

The embossing dies may consist fundamentally of any 
materials that are suitable for the application according 
to the invention, for example of metal, glass or plastic. 
It may be a question of opaque or partially or totally 
translucent embossing dies* The partially or totally 
translucent embossing dies that are used in particular in 
the case of the first, preferred embodiment may consist of 
glass or, preferably, of transparent plastics, for example 
polyester, polycarbonate, polystyrene, poly (meth) acrylate 
or silicone plastic* Flexible, optionally elastic plastic 
is preferred. In the case of the embossing dies it may be 
a question of mouldings which can be used as punches, or it 
may be a question of films which are pressed into the 
uncured coating layer at the places to be decorated, for 
example with the aid of a punch exhibiting an unstructured, 
smooth surface or with the aid of an appropriate roller. 
The films may be structured as such or they may exhibit a 
structured coating. In order to alleviate their release 
from the places to be decorated after the at least partial 
curing, the embossing dies may expediently be specially 
finished on their side exhibiting a relief. This finish 
may consist, for example, in the embossing-die material as 
such exhibiting non-stick properties, for example by reason 
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of appropriate provision of additives, or the embossing-die 
surface may be provided with a non-stick coating. 

The embossing dies exhibit on one side a relief 
5 characterised by amplitude maxima that are spaced from one 
another in the range from 100 to 20,000 nm, preferably from 
800 to 20,000 nm. The relief may be opaque or, 
particularly in the case of the first, preferred 
embodiment, may exhibit regions of differing translucence, 

10 e.g. it may be totally translucent or partially 

translucent. Generation of the relief may be effected, for 
example, by mechanical processes such as engraving or 
embossing and/or by standard processes of microstructure 
technology, for example photolithographic processes, vapour 

15 deposition, microprinting technology or laser-assisted 
technologies, which are optionally combined with etching 
technologies. The reliefs may, for example, exhibit 
depressions, elevations and/or holes. 

2 0 In the case of the reliefs which are present on one side of 

the embossing dies and which are characterised by amplitude 
maxima that are spaced from one another in the range from 
100 to 20,000 nm, preferably from 800 to 20,000 nm, it is a 
question, for example, of those with an amplitude height in 

25 the range, for example, between 100 and 5,000 nm. The 
amplitude maxima as such may be present in the form of 
points, lines or flat, inclined plateaus and/or plateaus 
exhibiting depressions. In the case of amplitude maxima 
that are present as plateaus the spacing figure from 10 0 to 

30 20,000 nm, preferably from 800 to 20,000 nm, between the 
amplitude maxima refers to the spacing between adjacent 
plateau edges or between a plateau edge and adjacent 
amplitude maxima which are present as points or lines. The 
relief may exhibit irregular structures or it may be a 

3 5 question of regular structures such as optical diffraction 

gratings, for example cross gratings or, in the simplest 
case, optical line gratings. The grid lines may in this 
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connection be arranged in non-equidistant or equidistant 
manner. In the case of amplitude maxima of varying height 
the spacing refers to the spacing resulting from the top 
view . 

5 

The side of the embossing dies that, in each case, exhibits 
the relief may take up arbitrary surface areas, for example 
from a few square centimetres to a few square metres . In 
this connection the relief as such may take up the entire 

10 area of the side of the embossing dies exhibiting the 

relief, i.e. the relief and the side exhibiting the relief 
are identical and coincide in contour and surface area. 
The relief as such may, however, constitute only a part of 
the area of the side of the embossing dies exhibiting the 

15 relief, whereby the external contour line of the relief may 
coincide with the external contour line of the side 
exhibiting the relief. The part of the area of the 
embossing die that does not exhibit a relief may be 
translucent or opaque. Diverse design possibilities arise 

20 for the side of the embossing dies exhibiting the relief. 
For example, the side of the embossing dies exhibiting the 
relief may exhibit a relief frame and, optionally within 
the relief frame, further reliefs which are likewise 
bounded by contour lines. Individual reliefs bounded by 

25 contour lines may in this connection be arranged parallel 
in a common plane or in different, vertically offset planes 
or individual reliefs may deviate, for example, up to an 
angle of a maximum of 10 degrees from this parallel 
arrangement. By reason of the various possibilities for 

30 variation in the design of the side of the embossing dies 
exhibiting the relief, an extremely wide range of 
decorative elements can be generated at the places to be 
decorated, for example images, ornaments, patterns, logos, 
symbols, initials, type marks, etc. 

35 

According to the invention the embossing dies are pressed, 
as already described above, into the uncured coating layer 



12 



10 



15 



20 



30 



at the places to be decorated. Thereafter the uncured 
coating layer is at least partially cured. In this 
connection, in the case of the first, preferred embodiment, 
irradiation is effected with high-energy radiation, for 
example with light having a wavelength from 180 to 1,000 
nm, through the embossing dies which have been pressed into 
the lacquer, or in the case of the second embodiment, 
heating is effected, for example to temperatures from 20 to 
180°C, preferably from 40 to 160°C. 

Besides light, electron radiation, for example, may also be 
employed by way of high-energy radiation. For this 
purpose, use may be made of conventional electron emitters 
which are familiar to a person skilled in the art. 



In the case of irradiation with light, use may be made, for 
example, of monochromatic or polychromatic light. It is 
preferably a question of ultraviolet light. Preferred are 
UV beam sources with emissions in the wavelength range from 
180 to 420 nm, in particularly preferred manner from 200 to 
400 nm. Preferred examples of UV beam sources are 
optionally doped, high-pressure, medium-pressure and low- 
pressure mercury radiators, gas-discharge tubes such as, 
e.g., xenon low-pressure arc lamps, black-light tubes, UV 
25 flash lamps. 

The practical implementation and also technical details of 
the irradiation are known to a person skilled in the art 
and require no further elucidation. For example, the 
duration of irradiation lies within the range of the 
duration of an UV flash from, for example, 1 millisecond to 
5 minutes, depending on the irradiation process used and 
the type of the UV radiation sources. Preferred is a 
duration of irradiation, i.e. an actual period of exposure 
35 to the UV radiation, of less than 5 minutes. 
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After the at least partial curing of the places to be 
decorated, the embossing dies are removed from the places 
to be decorated. 

5 If places are present in the coating layer that are not yet 
cured, these are cured after the removal of the embossing 
dies, in the case of the first, preferred embodiment by 
irradiation, in particular photochemically / and in the case 
of the second embodiment , thermally. "Places in the 

10 coating layer that are not yet cured" may be present, for 
example, if use has been made of a coating agent that can 
be cured exclusively by photochemical means and a radiation 
dose that is not sufficient for complete curing has acted 
upon the coating layer or if use has been made of a coating 

15 agent that can be cured exclusively by thermal means and a 
thermal action on the coating layer that is sufficient for 
curing has not taken place or, in the case of the 
aforementioned combination of photochemical and thermal 
curing, for example, places that are not yet cured have 

20 been cured firstly only photochemically and, after removal 
of the embossing dies, thermally, or conversely. 

In the case of the first, preferred embodiment, for 
example, the expression "places in the coating layer that 

25 are not yet cured" also encompasses those places which have 
not been reached by the radiation in the course of the 
irradiation through the embossing dies, for example because 
use has been made of embossing dies that are only partially 
translucent and/or regions of the coating layer situated 

3 0 outside the embossing dies were covered up during the 
irradiation . 

An exclusive photochemical curing of places in the coating 
layer that are not yet cured comes into consideration when, 
35 according to the first embodiment, use has been made of a 
coating agent that is capable of being completely cured by 
irradiation (e.g. with light) for the purpose of producing 
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the coating layer. Where use has been made of a coating 
agent that is capable of being cured exclusively by thermal 
means according to the second embodiment, a thermal curing 
of places that are not yet cured takes place, for example 

5 at temperatures between 20 and 180°, preferably between 40 

and 160°C. The choice of the conditions in the course of 
the thermal curing conforms, for example, to the 
composition of the coating agent in question or to the type 
of the substrates to be decorated. The same applies to 
10 photochemical curing. 

Subsequent to the process according to the invention a 
clear- lacquer layer consisting of an arbitrary clear- 
lacquer coating agent or an arbitrary transparent plastic 

15 film can be applied onto the decorated places or onto the 
entire lacquered substrate surface. In particular in 
connection with the application of a conclusive clear- 
lacquer layer, the process according to the invention can 
be employed as a separate process step in a process for 

20 producing a multilayer lacquer finish. For example, the 
lacquer layers exhibiting decorative elements are applied 
using the process according to the invention onto 
unlacquered substrates or onto substrates that have been 
precoated with a single-layer or multilayer lacquer finish 

25 and are provided with a conclusive clear- lacquer layer. In 
this connection the procedure may be such that the 
aforementioned curing, serving to achieve the decorative 
effect, of places in the coating layer that are not yet 
cured is effected jointly with the curing of the conclusive 

3 0 clear- lacquer layer by photochemical or thermal means, 

depending on the type of the clear- lacquer coating agent 
which was used for generating the conclusive clear- lacquer 
layer. 

The process according to the invention may preferably be 
3 5 implemented in such a way that a clear- lacquer coating 

agent is applied by way of curable coating agent onto dark, 
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e.g. black, substrates or darkly lacquered, e.g. black- 
lacquered, substrates. This is because the achievable 
effect according to the invention can be perceived in 
particularly intense manner on dark undersurf aces . It is 
5 also possible to make use of a colour- imparting and/or 
effect-imparting coating agent, e.g. a basecoat- lacquer 
coating agent, by way of curable coating agent, which is 
preferably darkly pigmented, in particularly preferred 
manner pigmented black. 

10 

With the process according to the invention, lacquered 
substrate surfaces can be provided with decorative elements 
which display an effect that is dependent on the viewing 
Jl angle. Deviating from the light/dark flop and/or coloured 

W 15 flop which is dependent on the viewing angle and which is 
III known from the domain of effect lacquering, for example 

W metallic lacquering, with the process according to the 

'f'-r 

SI invention decorative elements can be generated which 

» exhibit a new kind of viewing -angle -dependent flop effect, 

20 a so-called "on/off" or "phantom" flop. This conceptual 
|^ terminology is intended to make it clear that it is a 

m question here of a flop effect which is characterised by a 

jf" viewing- angle -dependent perceptibility or non- 

perceptibility of the decorative elements or parts thereof. 
25 This is because, from the viewpoint of the observer, the 
alternation between perception and non-perception of the 
decorative elements may occur abruptly and without fluid 
transitions. Perception of the decorative elements only 
obtains over a certain viewing-angle range. Within this 
3 0 perception-angle range the decorative elements show up to 
the human eye, e.g. in all the visible spectral colours. 

If the decorative elements have been generated by means of 
embossing dies with a relief exhibiting irregular 
3 5 structures, then the decorative elements are perceptible as 
a holographic image showing up in, e.g., all the spectral 
colours. If the decorative elements in the simplest case 
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have been generated by means of an embossing die with a 
relief that is present as an optical line grating, then the 
decorative elements are perceptible in the form of a 
continuous spectrum, e.g. a spectrum exhibiting all the 
5 spectral colours, i.e. a rainbow-like effect arises for the 
observer. 
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The process according to the invention can also be employed 
for the partial -area and hence decorative, more or less 
strong attenuation of the reflectance behaviour 
(elimination of reflections) of external lacquer-coating 
layers, which in themselves are glossy, on substrates. The 
embossing dies then exhibit a relief that is suitable for 
generating destructive interferences in 'the coating layer. 



With the process according to the invention, lacquered 
substrate surfaces can be decoratively designed in 
impressive manner. The process according to the invention 
can be employed in particularly advantageous manner e.g. in 

20 the motor-vehicle domain, which includes both the design of 
motor vehicles and of motor-vehicle parts in the handicraft 
domain and in the industrial domain of initial finishing, 
in particular also, for example, as an integrated process 
step within the scope of the initial lacquering of 

25 automobiles. m the case of initial finishing it may, for 
example, be a question of a decorative design of the entire 
visible external surface of a motor vehicle, of parts 
within the interior space of a motor vehicle or a question 
of an individual customised decorative design, for example 

30 the appending of initials of the customer, etc, or it may 
be a question of a mass-production decorative design, for 
example the appending of a company logo, of a type mark or 
the decorative accentuation of edges or transitions between 
various regions of a body, for example also between vehicle 

35 parts adjoining one another, etc. In the handicraft domain 
it may likewise be a question, for example, of a decorative 
design of the entire visible external surface of a motor 
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vehicle, of parts within the interior space of a motor 
vehicle or an individual customised decorative design of a 
vehicle or of a vehicle part or a question of a repair of 
motor vehicles or motor-vehicle parts which have already 
been decoratively designed in appropriate manner. The 
process according to the invention may be carried out in 
the handicraft domain, for example in a lacquering workshop 
as a separate process step or as an integrated process step 
within the scope of an entire or partial lacquering. 

The invention is elucidated in more detail in the 
following. 

Example 

A metal test plate (5 cm by 10 cm) coated with a commercial 
black basecoat lacquer is coated with a solvent -free UV- 
curable clear lacquer having a 100 % solids content to a 

wet-layer thickness of 100 \xm, A 3-mm-thick glass plate 
which exhibits on one side a line grating generated by 
chromium vapour deposition and making up a mask area of 
2 cm by 2 cm (width of the grid lines taking the form of a 

plateau: 8 ^im, amplitude height of the grid lines; 120 nm, 
equidistant spacing of the external edges of the plateau: 
8 |am) is pressed with its side exhibiting the line grating 
into the uncured clear- lacquer layer. Thereafter the 
entire clear-lacquer layer which is partially covered by 
the glass plate is irradiated with an UV flash lamp (3,500 
Watt seconds) with 5 UV flashes at intervals of 4 seconds. 
After this, the glass plate is removed and the clear- 
lacquer layer which, in part, is still uncured is 
irradiated analogously with 5 UV flashes. In the event of 
top-view observation in white light, a region with a size 
of 2 cm by 2 cm is perceived in the clear- lacquer surface 
as a spectrum exhibiting rainbow colours. When the metal 
test plate is tilted, as from a certain viewing angle the 
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Amended CLAIMS 

5 

1. Process for the decorative design of a coating layer 
on substrates which are selected from the group that 
consists of cladding panels, furniture, instrument 
casings, household appliances, sports equipment, 
10 automobile bodies and components thereof, vehicles and 

vehicle parts, characterised in that a curable coating 
agent is applied onto the substrate surface to be 
decorated and one or more embossing dies is/are 
pressed, in each case with its/their side exhibiting a 
15 relief characterised by amplitude maxima that are 

spaced from one another in the range from 100 to 
20,000 nm, into the uncured coating layer at the place 
or places to be decorated, whereupon at least the 
regions that are covered by the embossing die or dies 
20 are at least partially cured, thereafter the embossing 

die or dies is/are removed and, in case places are 
present in the coating layer that are not yet cured, 
these are completely cured. 



25 2. Process according to Claim 1, characterised in that 
use is made of a coating agent which is capable of 
being cured by irradiation with high-energy radiation 
and of one or more embossing dies which are partially 
or totally translucent in respect of the high-energy 

3 0 radiation, whereupon at least the regions that are 

covered by the embossing die or dies are irradiated 
through the embossing die or dies with high-energy 
radiation and thereafter the embossing die or dies 
is/are removed and, in case places are present in the 

3 5 coating layer that are not yet cured, these are 

completely cured by high-energy radiation. 



Process according to Claim 2, characterised in that 
use is made of a coating agent which is capable of 
being cured by irradiation with light and curing is 
effected by irradiation with light. 

Process according to Claim 3, characterised in that 
irradiation is effected with light having a wavelength 
from 18 0 to 1,000 nm. 

Process according to Claim 1, characterised in that 
use is made of a coating agent which is capable of 
being cured by thermal means, at least the regions 
that are covered by the embossing die or dies are at 
least partially cured thermally, and thereafter the 
embossing die or dies are removed and, in case places 
are present in the coating layer that are not yet 
cured, these are completely cured thermally. 

Process according to Claim 1, characterised in that 
the curable coating agent is constituted by colourless 
clear lacquers or colour- imparting and/or effect - 
imparting coating agents. 

Process according to one of the preceding Claims 1 
to 5, characterised in that a transparent coating 
layer is applied before or after the complete curing. 

Process according to one of the preceding Claims 1 to 
5 or 7, characterised in that a transparent film is 
applied after the complete curing. 

Process according to one of the preceding Claims 1 to 
5, 7 or 8, characterised in that it is implemented for 
the decoration or inscription of motor vehicles or 
parts thereof . 



Cladding panels, furniture, instrument casings, 
household appliances, sports equipment, automobile 
bodies and components thereof, vehicles and vehicle 
parts with a decorative surface or partial surface, 
obtained in accordance with the process of one of 
Claims 1 to 5, 7, 8 or 9 ♦ 



ABSTRACT 

Process for the decorative design of a substrate surface, 
wherein a curable coating agent is applied onto the 
substrate surface to be decorated and one or more embossing 
dies is/are pressed, in each case with its/their side 
exhibiting a relief characterised by amplitude maxima that 
are spaced from one another in the range from 10 0 to 
20,000 nm, into the uncured coating layer at the place or 
places to be decorated, whereupon at least the regions that 
are covered by the embossing die or dies are at least 
partially cured, thereafter the embossing die or dies 
is/are removed and, in case places are present in the 
coating layer that are not yet cured, these are completely 
cured . 
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punishable by fine or imprisonment, or both, under Section 1 001 of Title 1 8 of the United States Code and that such willful false statements may 
jeopardize the validity of the application or<aw patent issuing thereon. _ 



| #1 Name 
1 dtftnventor 


L^tName * FRANKE 


First Name 

HbJ mar ^ 


Middle Name 




^.Vrft^r? t.,^u s 


\ Sate: 06//.9 / yoc4 


1 Residence & 
Citizenship 


^ Bramaahe i'Y)^ J* 


State or Foreign Country 

Germany 


(Country of Citizenship^ 

Germany 


Post Office 
1 Address 


Post Office Address ^ 
Rossinistr . 11 


0ty D-49565 Bramsche 


State or Country 

Germany 


Zip Code 



Additional Inventors are being named on separately numbered sheets attached hereto. 



Full Npe 
\>f Inventor 



\ 



INVENTOR(S) 



Last Name 



First Name 



Hans-Ulrich 



Middle Name 



Residence & 
Citizenship 
Post Office 



>igna 



Ofy 



e sign ful 



Dusseldorf 



State or Foreign Country,-, 

'Germany 



/ y ; Ol/Fr 



ountryofCiti Z ensWp Germany 



Address 



Full Name 
of Inventor 



Residence & 
Citizenship 



Post Office 
Address 



Post Office Address 



City 




Last Name ~~> - i?TZ7' 

WEIDENH^MMER 



D-40627 DOgseldor 



State or Country 

German> 



First Name 



Zip Code 



Middle Name 




Huqchen^ 



Post Office Address 

_Exl.eden^|xmDi,enade 110 



State or Foreign Country 

German\ 



Country of Citizenship 



Germany 



City 



D-81SP7 MnnnhPn 



State or Country 



.HRrmanv. 



Zip Code 



Full Name 
of Inventor 



Last Name 



First Name 



Middle Name 



Signature (please sign full name): 



Date: 



Residence & 
Citizenship 



City 



State or Foreign Country 



Country of Citizenship 



Post Office 
Address 



Post Office Address 



City 



State or Country 



Zip Code 



Fuli Name 
of Inventor 



Last Name 



First Name 



Middle Name 



Signature (please sign full name): 



Date; 



Residence & 
Citizenship 



City 



State or Foreign Country 



Country of Citizenship 



Post Office 
Address 



Post Office Address 



City 



State or Country 



Zip Code 



Fi|H Name 
of^nventor 



Residence & 
Citizenship 



Last Name 



First Name 



Middle Name 



Signature (please sign full name): 



City 



State or Foreign Country 



Date: 



Country of Citizenship 



?©Jt Office 
Address 



Post Office Address 



City 



State or Country 



Zip Code 



£ |tll Name 
<jf inventor 



Last Name 



First Name 



Middle Name 



Signature (please sign full name): 



Date: 



I8§sidence & 
Citizenship 



City 



State or Foreign Country 



Country of Citizenship 



&dst Office 
Address 



Post Office Address 



City 



State or Country 



Zip Code 



GENERAL POWER Off ATTORNEY 



{ CoHOsrrin g Several faterriatfnnal Pa£m Applications) 



Toe undesigned, Vernon R. Rice, Vice President am Assistant General Caunsei of" 
R L DU FONT DE NEMOIJRS ANT) COMPANY, 1007 Marks* Street, WSrnrng&ai, Delaware 19898 
USA (**Du?mif*), hereby c)»fin,m that the power to sign fee DuPonihas been to various 

individuals (as set ibrth in the attached excerpt iromDoPaxufs Pat^Bo^Rs^ ofPincediro 
(January 1983% Appendix Section TIT A4), including the Chairman, Vice-Chainmn, and those 
ind mrinata who are Airortanf Secretaries of tfe Patent Board. Carrentiy these Assistant Secxe&ries are: 



Roger A Bowman 
t inda L Davis 



Miriam D. JVfemmaky 
DorodryW. Sfefer 

Deborah A. miggrrrmjg^ 



la addition, the anthorisy to act on behalf qfDnPoni before the competent 
Authorities in c omnxiiojn with any and ag tutei t VrU Ju au d patent applicafiarg Sled by it with, the United 
Slates as Reserving Office ar^ 



Beanfcil, Lad. Y. 
Beiopolsky, Bma 
Benjarnin, Steven C 
Birch, TindaD, 
Bowexi, Jr., AlanscmG- 
Chretenbury, Lyane JVL 

Deitcfa, GeraME. 
Tlgsfr^mi fcfcj Sodhir 
Dobson, Kevin Sr 
Duffy, Rcseanae R. 
Edwards, Mark A 
Eslrin a Batty 
Evans, Craig EL 

Edfrftarn, 5. Nefl 
Hoyd, Linda Asarnerhy 
Sntukj George A 
GoSan, Andrew G. 
Gecxzan^ Thomas W. 
Goaid»DavMJ. 
Griffiths, JbimE. 
Harnby, Jane O. 
Haiaby, W3HamH. 
Bfeser; David 
Henrfricicsog, John S, 
Jones, Brian G. 
Joang, J. KttHiittfh 



34^. 

34087 
38.719 
24^7 



,3 3,677 
40,296 

33,S® 



36p€6^ 

27,636 
"25,293 




Katz^EIHott A. 
Xe^Pairieia L. 
King, 3£aren J£L 
Kuflec, Mark D. 
Kraidel, Cbaries E. 
Jarnnoixn, AmeS. 
Langworthy., John A. 
Lezznan» BaxtE. 
Levitt, Gary A* 
JVija^es^ 'X^zoixsas JBu 
Mayer, Nancy 5, 
Medwicfc, George M. 
Mocdssey, Brace W, 
Santotjietro, Lois A. 
Sciiacffis, Andrew L, 
Sebree, Chyrrcal. 
3&a^ Robert J. 
5fcay 5 Lucas JL 
Shroiey, Jarhes E. 
Sxege£l» Barbara G» 
Shxnott, Jessica jfcdL 
Steinberg, Hnnrrere 
Stevenson, Robert B. 
Si ricfcfcaad, Frederick P*. 
Tessari, Joseph A 
TaBocn, Rebecca W. 
Wa&ex, P.lMSchaci 
Wang, Chen 




2r/ 



v£2 



31397. 

3t3S45TT 

27^3? 




34,0U 




Hie undersigned 
with the 



latiSes Snly ail actions already taken by the abOTe-aair^indrvidiiais m 
granted hereby. 

E. L DU PONT DE NEMOURS' AND COMPANY 



Vernon R. Bice 
Vice President and Assistant General O umse l 



By: M^r?^/ l/s/lsf 



Baas: 



■ 6 



